Abstract: Skin cancer is an increasingly common disease, particularly among young adult women. Sunburn early in life is a risk factor for skin cancer. Few studies have reported on psychosocial correlates of sunburn. The current study consisted of an online survey of undergraduate women from a university in the northeastern part of the USA. A logistic regression demonstrated that young women who reported a history of four or more sunburns were significantly more likely to report fair skin, higher perceived susceptibility to skin cancer, greater perceived benefits of tanning (e.g., appearance enhancement), lower perceived control over skin protection, and more frequent sunscreen use. Sunbathing was not associated with a greater number of sunburns. These results suggest that young women who sunburn more often possess other skin cancer risk factors, are aware of their susceptibility to skin cancer, and try to use sunscreen, but feel limited control over their skin protection behavior and are not less likely to sunbathe than others. Therefore, interventions are needed to assist high risk young women in asserting more control over
skin protection, perceived control over tanning and skin protection, and intentions to avoid tanning and protect the skin), and behavioral (sunbathing and sunscreen use).
Methods

Participants
Female undergraduates at a university (N = 509: 93% of the 546 individuals who initially consented for the study) in the northeastern part of the USA completed the questionnaires. Participants' ages ranged from 18 to 25 years (M = 19.8, SD = 1.6). Racial distribution was as follows: 66.5% White, 16 .2% Asian-American, 12.2% Other/Mixed, and 4.9% Black/African-American. Four percent of the sample identified as Hispanic or Latino.
Measures
Biological Factors
Participants were asked to indicate the color of their untanned skin, with possible choices being very fair, fair, medium light, medium (olive), medium dark, and very dark. This is one item used to help determine Fitzpatrick skin type [24, 25] . Participants who indicated that they had very fair or fair skin were categorized as fair-skinned (due to greater risk of skin cancer and sunburn in those with fair skin). All others were considered darker than fair-skinned. Participants were also asked if they had a family member with skin cancer.
Perceived Severity and Susceptibility
Perceived health and emotional impact severity of skin cancer and photo-aging was assessed using a four-item measure by Aiken and colleagues [26] . Items were scored on a 1 to 5 Likert-type scale of agreement (e.g., "The health consequences of developing skin cancer are severe"). This measure demonstrated adequate internal consistency in our study (α = 0.67). Perceived susceptibility to skin cancer was assessed using one item in which participants were asked to indicate their perceived chances of getting skin cancer in the future, compared to other women their own age from 1 = much less to 5 = much more [27] .
Benefits of and Barriers to Tanning and Sun Protection
Participants completed three items designed to assess perceived benefits (e.g., for appearance) of tanning (α = 0.88). These items were from Gibbons and colleagues [28] , and were scored on a five-point Likert-type scale of agreement (e.g., "Having a tan improves the way most people look"). Perceived barriers (e.g., forgetting) to using sunscreen was assessed using five items adapted from Mahler, Kulik, Gibbons, Gerrard and Harrell [29] . All items (e.g., "Sunscreen is more trouble than it's worth") were scored on a five-point Likert-type scale, which was internally consistent (α = 0.70) in our study sample.
Self-Efficacy and Perceived Control over Tanning and Sun Protection
Self-efficacy for using various types of sun protection (e.g., sunscreen, protective clothing) was assessed using a seven-item measure with items scored on a five-point Likert-type scale of agreement [30] . Participants indicated how confident they were that they could engage in sun protection-related behaviors such as "Use sunscreen whenever you are out in the summer for more than 15 minutes". This measure was internally consistent in our study (α = 0.81). For perceived controllability, participants were asked to indicate how easy or difficult it would be, on a 7 point scale ("1" being "Very difficult", "7" being "Very easy"), to not intentionally sunbathe and to consistently protect their skin from UV radiation [31] .
Behavioral Intentions
Behavioral intentions to avoid tanning and protect the skin from UV radiation were assessed using nine items from Mahler and colleagues [32] , all scored on a 7-point Likert-type scale. Intentions to protect the skin from UV radiation was assessed using seven items pertaining to different aspects of skin protection (e.g., sunscreen, protective clothing), with robust internal consistency in our study (α = 0.80). Intentions to avoid tanning were assessed using two items, specifically to "avoid indoor tanning" and "avoid intentionally sunbathing."
Behavioral Factors
Participants were asked to indicate how many times in their entire lives they have had a red or painful sunburn that lasted a day or more [25] . Using a median split, we categorized participants as having sunburned three or fewer times, or four or more times. This was our outcome variable.
Other behaviors assessed were sunbathing and sunscreen use. Participants indicated how many days on average they spend tanning in the sun each week [33] . Participants were dichotomized into those who spend at least one day a week tanning in the sun versus those who do so less than one day a week. Participants indicated on a scale of 1 to 5 ("1" being "Never", "5" being "Always") how often they wear sunscreen when they are in the sun for more than 15 minutes [25] . Self-report of sun exposure and protection behaviors have been found to be reliable and valid [34] .
Procedures
All female psychology students were recruited during the academic school year via e-mail and web through a psychology department research subject pool at a northeastern university in the USA. Psychology 101 is a required introductory course for several majors at the university. After consenting via an online consent form, students completed the online questionnaire at their convenience. Written information about tanning and health resources was given to all participants after participation. Participants were given research participation extra credit for a psychology course and a $20 PayPal voucher as compensation for their participation.
Data Analysis
Data was assessed for normality, and descriptive statistics were calculated. Chi square analyses and independent samples t-tests were conducted first to examine differences between those who sunburned three or fewer times versus four or more times (based on a median split). Multivariable logistic regression analyses were then conducted to examine associations between sunburns and biological factors (fair skin, family history of skin cancer), attitudinal factors from the HBM (perceived benefits of tanning and barriers to sunscreen use, perceived severity and susceptibility to skin cancer and damage, self-efficacy for skin protection, perceived control over tanning and skin protection, and intentions to avoid tanning and protect the skin), and other behavioral factors (sunbathing and sunscreen use). Table 1 displays frequencies for each variable by number of sunburns (i.e., three or fewer versus four or more). Compared to individuals who had sunburned three or fewer times, those who sunburned four or more times were more likely to report being fair-skinned, χ Multivariable logistic regression analyses showed that fairer skin (OR = 3.30, 95%CI = 2.17, 5.03), more frequent sunscreen use (OR = 1.34, 95%CI = 1.05, 1.71), greater perceived susceptibility of skin cancer (OR = 1.32, 95%CI = 1.07, 1.62), greater perceived benefits of tanning (OR = 1.39, 95%CI = 1.10, 1.76), and lower perceived control over using sun protection (OR = 0.86, 95%CI = 0.75, 0.98) were associated with being sunburned four or more times, when also taking into account family history of skin cancer, sunbathing, perceived skin cancer and damage severity, perceived barriers to using sun protection, sun protection self-efficacy, perceived control over tanning, and behavioral intentions. Results of regression analyses are reported in Table 2 . 
Results
Discussion
Skin cancer rates are increasing, particularly among young adult women [2, 3, 35] . Ultraviolet radiation, especially sunburns early in life, contribute to increased risk for skin cancer [6] [7] [8] [9] . Despite the large literature on sun exposure and protection, the current study is one of the few to evaluate psychosocial correlates of sunburns among high risk young adult women. The data demonstrated that individuals who reported more sunburns were significantly more likely to report fair skin, higher perceived susceptibility to skin cancer and skin damage, higher perceived benefits of tanning, lower perceived control over using skin protection, and more sunscreen use. Variables not associated with greater number of sunburns were perceived severity of skin cancer and damage, sun protection selfefficacy, perceived control over tanning, intentions to avoid sunbathing or skin protection, and sunbathing. Family history of skin cancer and lower perceived barriers to skin protection were associated with a stronger history of sunburns, but these associations did not reach statistical significance in the multivariate model.
One wonders whether young adult women acquire sunburns due to biological or psychosocial factors. Based on the current data, it appears that both such factors contribute. Young women who acquire more sunburns do have fairer skin and are slightly more likely to have a family history of skin cancer but perceive greater benefits of tanning and do not engage in less sunbathing than lower risk women. Although young women who get more sunburns report lower perceived control over using skin protection, they report a higher susceptibility to skin cancer and skin damage, slightly lower perceived barriers to sun protection, and use sunscreen more often than women who get fewer sunburns. Thus, women's sunbathing and sunscreen use behaviors may be counteracting one another in terms of sun safety. Even individuals trying to get a tan typically do not intend to burn and may be somewhat deterred from future burning [36] , so the young women who are burning are likely not using sunscreen properly by applying enough broad spectrum sunscreen frequently enough, as has been shown in several prior studies [37] [38] [39] . In part, there may be a "teachable moment" when those who experience sunburn may initially make a greater effort to protect their skin from skin cancer and photoaging, as was suggested by a study of students and staff at a university in Turkey [40] . However, some individuals may intend to burn in order to obtain a "base-tan," which is not recommended.
Lower perceived control over sun protection suggests that young women who get more sunburns would like to use sunscreen more overall but do not follow through successfully when actually in a sunny environment such as a beach or pool. There seems to be a gap between education and awareness on the one hand and actual behavior on the other [41] [42] [43] . Future research and interventions should continue to explore this gap in order to reduce skin cancer risk among young women. Factors that may prevent behavioral follow-through could include peer pressure to sunbathe or not wear sunscreen or a lack of planning such as not purchasing or bringing sunscreen to sunny locations or reapplying after swimming [44, 45] . Some studies have also used more comprehensive measures of sunscreen application that assesses amount used and re-application at appropriate intervals in order to further characterize sunscreen use behavior [25, 46] . There also seems to be a conflict between the perceived benefits of tanning such as attractiveness and the desire to protect one's health from skin damage [11] . This conflict between immediate appearance concerns and later health concerns is difficult to resolve, given that many young individuals prioritize the views of peers over authority figures and may perceive themselves as invulnerable to disease [47, 48] . Further changes in societal norms regarding the attractiveness of tans and the importance of health may be required [21] .
Strengths of the current study include the relatively large sample size and the use of the HBM. Limitations include the cross-sectional nature of the study and the inclusion of only psychology students from one US college, which may limit generalizability. However, many students are required to take psychology courses, and US college women are an appropriate study population due to their high levels of skin cancer risk behaviors and the increasing skin cancer rates among young women. An additional potential source of bias is that individuals may have been differentially motivated by the incentives provided.
